Multiplex PCR based on a universal biotinylated primer to generate templates for pyrosequencing.
Pyrosequencing is a powerful tool widely used in genetic analysis, however template preparation prior to pyrosequencing is still costly and time-consuming. To achieve an inexpensive and labor-saving template preparation for pyrosequencing, we have successfully developed a single-tube multiplex PCR including a pre-amplification and a universal amplification. In the process of pre-amplification, a low concentration of target-specific primers tagged with universal ends introduced universal priming regions into amplicons. In the process of universal amplification, a high concentration of universal primers was used for yielding amplicons with various SNPs of interest. As only a universal biotinylated primer and one step of single-stranded DNA preparation were required for typing multiple SNPs located on different sequences, pyrosequencing-based genotyping became time-saving, labor-saving, sample-saving, and cost-saving. By a simple optimization of multiplex PCR condition, only a 4-plex and a 3-plex PCR were required for typing 7 SNPs related to tamoxifen metabolism. Further study showed that pyrosequencing coupled with an improved multiplex PCR protocol allowed around 30% decrease of either typing cost or typing labor. Considering the biotinylated primer and the optimized condition of the multiplex PCR are independent of SNP locus, it is easy to use the same condition and the identical biotinylated primer for typing other SNPs. The preliminary typing results of the 7 SNPs in 11 samples demonstrated that multiplex PCR-based pyrosequencing could be promising in personalized medicine at a low cost.